Introduction: Low back pain (LBP) is yet the persistent public health challenges around the globe. It substantially affects quality of life and poses disability, particularly to the global working population. The profound losses in productivity and compensation premiums due to the condition have also been a challenge to contemporary occupational health. As such, it no doubt demands informed management and due response. The objective of this research was therefore to investigate the prevalence and work-related factors associated with low back pain among nurses in public hospitals in western Ethiopia. Methods: A health facility-based cross-sectional study was conducted from March to April 2017. A sample of 422 nurses was selected using systematic random sampling technique. The standardized Nordic Musculoskeletal survey was interviewer-administered for data collection. The association of different explanatory variables with LBP was explored using a binary logistic regression analysis. The significance of associations was ascertained at a p value of \ 0.05 and odds ratios (OR) with 95% confidence intervals (CI). Results: The response rate was 99% (N = 418). The mean age was 31.39 (standard deviation ± 7.01) years. The prevalence of LBP in the past 12 months was 63.6% (N = 266) [95% CI (58.9, 68.2)]. About 34.2% (n = 91) of the victims had sought medical care. The prevalence in the last 7 days was 53.4% (n = 142). The majority, 72.2% (n = 192), indicated that their activity was limited. Work experience [AOR 4.332; 95% CI (2.550, 7.360)], shift work [AOR 2.118; 95% CI (1.165, 3.850)], and health and safety training [AOR 2.058; 95% CI (1.127, 3.063)] were significantly associated with low back pain. Conclusions: The prevalence of low back pain was high, as in many other studies. The finding implies that practices and implementations that focus on the prevention and control of back pain injuries should target proper management of workplace conditions, like shift work and provision of health and safety training.
INTRODUCTION
Low back pain (LBP) is a persistent public health issue of people around the globe. The health burden relating to the quality of life, disability, and economic impacts due to healthcare costs necessitate continuous public health response [1] [2] [3] . Previous investigation has explored that low back pain is the cause for an estimate of 83 million disability-adjusted life years (DALYs) in 2010 [4] . Low back pain is the most common type of musculoskeletal disorder usually related to work and working conditions [5, 6] . It is one of the contemporary occupational health ailments that seizes attention due to the substantial lost productive time and employee absenteeism it often incurs [7, 8] . For example, according to the Health and Safety Executive (HSE), about 1.8 million working days were lost in 2016/17 because of back pain disorders [6] .
Nursing is an occupation most often susceptible to the risks of low back pain [6, 9, 10] . The inherent nature of activities in nursing, such as twisting, bending, sustained posture, and repeated movements create favorable conditions for LBP [8, 9] . Hence, a number of studies conducted on nurses worldwide showed that the prevalence of LBP was usually apparent. For instance, a study in Nepal exhibited the prevalence of 75.7% [11] , South Africa 59% [12] , Nigeria 33.3% [10] and 73.53%) [13] , Tunisia 58.1% [14] , Uganda 58.7% [15] , Malaysia 68.2% [16] , Iran 54.3% [17] , and Ethiopia 41.4% [8] . Generally, literature has indicated that the prevalence of low back pain ranges from 40 to 97.9% [3] .
The experience of low back pain related to the inherent nature of the nursing profession is usually determined by several driving factors. For example, recent studies demonstrate workrelated LBP is often influenced by socio-demographic attributes, like sex, age, marital status, body mass index, experience [9, 10, 15, 16, 18, 19] . Moreover, life-style factors, including smoking, obesity, and lack of physical activity and psychological factors, such as stress and job satisfaction [1, 19] have been examined to considerably affect the developments of low back pain. Studies also reveal that workplace conditions, such as overtime work, long working hours, working posture, and shift work [9, 10, 16, 17, 19, 20] are important predictors of low back pain.
Intensive research has been conducted on back pain prevalence and its associated factors that trigger its development among nurse professionals globally. However, evidence that can assist in devising policies for prevention and control of low back pain among nurses in Ethiopia is negligible. Therefore, the objective of this study was to explore the prevalence and work-related factors affecting LBP among nurses in east and west Wollega zones, Ethiopia.
METHODS

This was a cross-sectional study conducted from
March to April 2017 in east and west Wollega zones public hospitals, western Ethiopia. The two neighboring zones are located about 320 and 495 km from Addis Ababa, the capital of Ethiopia, respectively. The four public hospitals in the two zones employ more than 990 healthcare providers. All the hospitals were purposively included in the study to attain the required sample size.
Populations and Sample Size
All nurses working in east and west Wollega zones public hospitals were the source population. Nurses who had worked for at least 12 months prior to the inception of the study were randomly selected, excluding those who were on sick, annual, maternity, and other leaves. Thus, 422 nurses were selected using single population proportion formula, with a 50% proportion of low back pain, 5% margin of error, and 10% assumption for no responses.
Data Collection Tools and Procedures
Systematic random sampling technique was employed to recruit participants. Data were collected using a face-to-face interviewer-administered questionnaire. The standardized Nordic Musculoskeletal questionnaire was used to assess prevalence of low back pain [21] . Perceived severity and disability of LBP were evaluated according to the Von Korff pain severity grading [22] . The generic job satisfaction scale questionnaire was used to evaluate job satisfaction [23] , and workplace stress scale questionnaire to score perceived job stress [24] . Detailed information regarding socio-demographic characteristics, like sex, age, religion, educational level, marital status, monthly salary, and work experience were incorporated. Different occupational attributes, like working hours per day, department, pre and periodic medical examinations, shift work, health and safety training, and overtime were collected. Parts of the questionnaire also included health and psychosocial factors, like perceived severity and disability of LBP, job satisfaction, and job stress. Lastly, life-style factors that constitute physical exercise (yes/no), smoking (yes/no), and body mass index (BMI) (weight divided by height square) were also gathered.
Data Quality Control
The data collection tool was first designed in English and translated into the local language, 'Afaan Oromo', and back to English by language experts. Second, training and orientation was provided for data collectors and supervisors for 2 days on issues relating to the objectives of the study, confidentiality of information, inclusion and exclusion criteria, and about informed consent of participants. Finally, a pilot test was conducted on 5% of the sample (19 participants) at a neighboring hospital (Arjo district hospital) to ensure the reliability and consistency of the instrument). Based on the pretest analysis, unclear questions modified and the number of questions reduced without missing what has been intended to be assessed.
Data Analysis
Data were cleaned, coded, and entered into EPI info version 7 and exported to SPSS version 20 for analysis. Descriptive statistics were used to present the findings. The reliability of the questionnaire was tested using Cronbach's alpha (Cronbach's alpha = 0.775). The associations between LBP and the independent variables were investigated using the binary logistic regression analysis. Independent parameters with \ 0.2 p value in the bivariate analysis were exported to the multivariable logistic regression model to control the effects of potential confounders. Goodness of fit for the model was checked using Hosmer and Lemeshow (p value [ 0.05). The significance of associations was established at a B 0.05 p value with 95% CI and odds ratios (ORs).
Operational Definitions
Body mass index (BMI) \ 18.5 = underweight; 18.5-24.99.0 = normal; C 25.0 = over weight/ obesity.
Perceived disability = A pain disability point score of 3-6 points [22] .
Perceived severity (intensity) = A pain intensity score of C 50 or \ 3 disability points [22] .
Stressed worker: The workplace stress scale score of 21 or above [25] .
Job satisfied worker: The generic job satisfaction scale score of 32 or above [23] .
Compliance with Ethics Guidelines
The Institutional Ethical Review Board of the University of Gondar issued on ethical clearance letter (Reference #: EOHS/543/2008). The letter was submitted to the managers of each public hospital selected. Consent from each participant was then secured. Participation was voluntary and withdrawal from the study was highly respected. To ensure and maintain confidentiality, only aggregate data were used for interpretations. Therefore, the study agreed with the Helsinki Declaration of 1964 and its related amendments in this regard.
RESULTS
Socio-Demographic Characteristics
A total of 418 nurses fully answered the interview questions with 99% response rate. The majority of the nurses, 55.7% (N = 233), were females. Age ranged from 21 to 69 with a mean of 31.39 (SD ± 7.01) years. More than half, 63.9% (N = 267), of the participants' age group fell between 25 and 35 years. A high proportion of the respondents were of the Oromo ethnic group, 77.8% (N = 325). Regarding marital status, 54.5% (N = 228) of nurses said they had got married. Of the respondents, 48.6% (N = 203) were Bachelor of Science degree (BSc) graduates in educational status ( Table 1) .
Behavioral and Psychosocial Characteristics of the Participants
Among the respondents, 33.3% (N = 149) reported that they were alcohol users. Eightyseven percent (N = 367) of the participants said they were never smokers, 2.2% (N = 9) were passive smokers, and 10.0% (N = 42) were current smokers. Regarding physical exercises, 28.5% (N = 119) elucidated that they perform physical exercise. Concerning the frequencies of physical exercise, 7.0% (N = 29) of the participants showed they execute exercise for 1-2 h per day, 4.8% (N = 20) for [ 2 h per day, 12.7% (N = 53) 1-3 times per week, and 4.1% (N = 17) ever day. Regarding job satisfaction, 54.1% (N = 226) explained they were satisfied with their jobs, while the remaining nurses clarified they were not. Less than half, 47.6% (N = 199), of the respondents represented they were stressed due to their current jobs. With reference to body mass index, 96.2% (N = 402) of the nurses indicated their body mass index was normal while 3.8% (N = 16) of them reported to be overweight.
Prevalence and Characteristics of Low Back Pain
The prevalence of low back pain 12 months before the start of the study was 63.6% (N = 266); [95% CI of (58.9, 68.2)] and 53.4% (n = 142) in the last 7 days. Of the total cases, only 34.2% (n = 91) [95% CI of (28.2, 39.9)] sought medical services. The majority, 72.2% (n = 192), also said that their activity was limited due to their low back disorders. A high 
Factors Associated with Low Back Pain
The results of bivariate analysis revealed that independent variables including marital status, educational level, monthly salary, work experience, overtime work, working hours, job stress, job satisfaction, and health and safety training were associated factors of low back pain. According to the multivariable regression analysis, work experience, shift work, and health and safety training were significant factors associated with low back pain. The odds of developing LBP were 4.332 times more likely among those whose work experience was \ 5 years than workers with [ 5 years of work experience [AOR 4.332; 95% CI (2.550, 7.360)]. The participants who worked shift work were 2.118 times more likely to experience LBP than workers who did not [AOR 2.118; 95% CI (1.165, 3.850)]. The likelihood of developing low back pain doubled among nurses who did not get any occupational health and safety training compared to those who received the training [AOR 2.058; 95% CI (1.127, 3.063)] ( Table 2) .
DISCUSSION
This study was a facility-based cross-sectional study conducted to investigate the prevalence of and factors influencing low back pain among nurses working in east and west Wollega zones public hospitals, Ethiopia. The findings of the study revealed that the prevalence of LBP in the previous 12 months was 63.6% (N = 266) [95% CI (58.9, 68.2)]. The high prevalence observed in the current study could imply that workplace safety practices and hazard prevention and control strategies are poorly implemented in the country, particularly in the study setting.
This result was relatively comparable with those of studies in Malaysia (68.2%) [16] and South Africa (59%) [12] . This could be due to that the inherent nature of working conditions and practices of nursing is often almost similar in every country, regardless of economic status. This study found a higher prevalence of LBP compared to that of the finding in Ethiopia (Adama Hospital) 41.4% [8] , Nigeria 33.3% [10] , Tunisia 58.1% [14] , India 53.4% [9] , and Iran 54.3% [23] . Our finding was, however, lower than the 90% report in Finland [26] , 77.1% Turkey [27] , 75.7% Nepal [11] , 73.53% Nigeria AOR adjusted odds ratios, BSc bachelor of science, CI confidence interval, COR crude odds ratios, LBP low back pain 1 Significant in a bivariate analysis * Significant in a multivariable analysis [13] , 70.8% Bahrain [7] , and 87.5% in Sudan [5] . This disparity could be due to differences in workplace illnesses and injury prevention and reporting procedures, variations in study methodologies, and differences in defining cases and perceiving disability and the severity of LBP across countries. In this study, it has been observed that the length of employment (work experience) was an important predictor of low back pain among nurse professionals. This result was different from those of several investigations [9, 15, 18, 19, 28, 29] . The studies found that workers with relatively longer employment duration (with some reference time frame) were more likely to be vulnerable to back pain complaints compared to workers with lower work experience. In this study, however, workers with \ 5 years of service found more likely to have had experience back pain conditions than those with [ 5 years of work experience. Workers with comparatively lower length of employment might usually lack awareness and skills towards safety procedures and hazard control mechanisms and are, therefore, often prone to occupational injuries and accidents.
Shift work is the other working condition evaluated to considerably predict the occurrence of low back pain among nurses. Participants who engage in a day/night work rotation approach are likely to manifest LBP than the ones who engage only in day time. This finding was in agreement with those of the recent studies [17, 23, [30] [31] [32] [33] . The normal circadian cycle of human beings might be disturbed due to day and night rotation systems of working arrangements. Such disturbances of the biological rhythm of humans might enhance favorable conditions for injuries and diseases to take place.
Multivariable logistic regression analysis also elucidated that the absence of health and safety training increases vulnerability to LBP conditions. The proximal association between safety training and LBP has rarely been studied. Workers' health and safety awareness and training, however, could play a greater role in hazard and risk prevention and control measures. Safety training more likely promotes workplace cultures of safety practices. Training might also result in behavioral changes of employees targeted to healthy life-styles, such as physical exercise, which could in turn lead to a reduced probability of back pain complaints.
In the current study, few limitations have not been ruled out. A simultaneous assessment of the cause-and-effect relationship is the usual limitation of a cross-sectional design. Therefore, the plausibility of the findings might be uncertain for generalizability. Recall bias and the under-estimation of self-reported data could also be apparent. Moreover, focusing on specific working segments alone might not be a representative of the other workforces and industry sectors. Therefore, it is quite advisable to address ranges of industry sectors with stronger study designs, longitudinal, for example, to investigate similar issues.
CONCLUSIONS
The prevalence of LBP was high, as in many other studies. The length of employment, work shift, and lack of health and safety trainings considerably affected LBP conditions. The finding implies that the practices and implementations that focus on the prevention and control of back pain injuries should target the proper management of workplace conditions, like shift work and regular provision of health and safety trainings.
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